This paper investigates whether one's effort to keep up with the Joneses has any effect on labor supply behavior. We provide a simple model and empirical evidence that labor supply decisions of married women are influenced by relative as well as absolute income of their husbands. We find, after controlling for husbands' absolute income and other individual characteristics, that married women are more likely to be in labor force when their husbands' relative income is low. Results are robust across various settings and measures of relative income and the size of the effect is economically meaningful. We also show that income inequality of reference group of husbands in age-regional cross sections can be a predictor of their wives' labor supply.
Introduction
Do relative income concerns affect human behavior? If so, do they count enough to influence labor supply? There is a growing literature with empirical evidence that supports the "relative income" hypothesis, which argues that individuals are adversely affected when they perceive themselves to be economically deprived relative to their peers. Clark and Oswald (1996) for example found that the satisfaction levels reported by British workers (in the British Household Panel Survey) vary inversely with the wage levels of peers. Alesina, Di Tella and MacCulloch (2003) found that individuals have a lower tendency to report themselves happy when inequality of the country (or, in the case of the US, state) is high. Luttmer (2004) and Ferrer-i-Carbonell (2005) show that higher earnings of neighbors are associated with lower levels of self-reported happiness, using individual-level panel data. Given this strong and body of evidence on comparisonbased utility functions, it is natural to ask whether the sense of relative deprivation is strong enough to affect economic decisions and therefore to be a predictor of actual economic behavior. This paper attempts to answer the question by examining the effect of relative income on labor supply behavior. Our model of the choice of work hours, presented in the next section, captures the relative income concern by taking account of the influence of the consumption of the well-to-do on the marginal utility of own consumption for the lesswell-off. The main result is that an individual's labor supply is increasing in the degree of the relative deprivation of her family. We then examine this hypothesis by asking whether a wife's labor force participation (LFP) decision depends on her husband's relative income among his peers. We focus on this specific relationship because the husband's relative income among peers provides an exogenous measure of relative income that is not affected by the LFP decision of his wife. Using the March Current Population Survey from 1969 to 1979, we first show that a wife's LFP decision is increasing in the relative deprivation of a husband among his reference group, which is defined using a combination of characteristics including both State and Census Region of residence, race and age. Our results indicate that, even after controlling for individual characteristics, husband's income, and reference group effects, relative deprivation of the husband is positively associated with LFP of his wife. Its effects are significant, and estimates are robust across a variety of settings. In the later part of this paper, we show that the effect of relative income concerns can also be captured by local income inequality measures. We also show that middle class wives are more sensitive to the relative income concerns than those whose husbands belong to either high-or lowincome groups.
There are a few previous papers that have examined the role of relative income in labor supply. Taylor (1989, 1991) found that relative income plays a significant role in international migration from Mexico to United States. Controlling for absolute income and expected gains from migration, the propensity of households to participate in international migration is directly related to the household's relative income ranking. Neumark and Postlewaite (1998) studied the labor supply decisions of relatives, finding some evidence that women whose sister's husband had a higher income than their own husband were more likely to be employed. Bowles and Park (2003) showed that the greater inequality predicts longer average work hours, using country-level macro data on work hours of manufacturing employees in ten OECD countries. This paper contributes to the existing literature in several ways. First, we provide a comprehensive test of relative income effect on labor supply using both individual and regional-level measures of relative income and much larger micro-level sample than previous studies. After carefully controlling the possibility of endogeneity between relative income and labor supply, we provide direct evidence that relative income effect is a general phenomenon that can be observed at a much larger scale and over a sustained period of time, which we believe is crucial for the validity of relative income as a predictor of labor supply. Second, this paper provides empirical evidence that relative income effects are asymmetric and mostly up-wards; this means that less well-off individuals' well-being is negatively influenced by the fact that their income is lower than that of their reference group, while richer individuals do not get happier from having an income above the average. Third, this paper presents relative income of a husband as a new factor in a married woman's LFP decision. While many studies examined the relationship between husbands' income and labor supply of their wives, to date few studies look at husbands' relative income. In addition, we show that the income comparison effect among sisters observed by Neumark and Postlewaite (1998) can be applied to much more broadly defined reference groups of non-relatives. Lastly, this paper contrasts with a couple of recent studies that investigate the correlation between the inequality in wage distribution and workers' effort from a very different perspective.
Lander, Rebitzer and Taylor (1996) have suggested that inequality induces longer work hours because those who work longer attain a higher percentile rank in the wage distribution at the workplace, and the more that the wage distribution is unequal, the greater the wage gains implied by an increase in rank. Bell and Freeman (2001) provide convincing evidence for this effect: In the U.S. and Germany wage inequality within detailed occupation/industry cells is positively correlated with work hours for those working thirty-five hours per week and longer. In these studies, however, income inequality is a reflection of unequal rewards between desirable and undesirable acts that are designed to maximize workers effort and work hours. This paper provides a direct test of relative income effect that can be clearly distinguished from the rat-race model: Wives' labor force participation covarying with her husband's relative income (and regional income inequality) cannot plausibly be capturing the Bell and Freeman (2001) type incentive effects, unless we have a reason to believe that having a wife with a job has positive implication on a husband's promotion.
The rest of the paper is structured as follows: Section 2 discusses the main idea and presents a simple model. Section 3 describes empirical strategy and sample that we used and section 4 estimates the labor market participation equation and presents the results. Section 5 concludes.
A Model of Relative Income Concerns
Veblen (1934) held that consumption is motivated by a desire for social standing as well as for the enjoyment of the goods and services per se. His key idea was that the best-off members of a community --"the leisure class" --establish the standards for the rest.
The following model embodies the two propositions underlying Veblen's account, namely that people compare consumption (or wealth) but not leisure, and that they refer upwards, choosing their work and spending activities so as to be more like a higher income group, rather than seeking social distance from lower income groups. contrast to this model, the reference group were the poor (others seeking to distance themselves from the reference group) then an increase in inequality would induce a reduction in work hours, giving us an unambiguous and empirically testable hypothesis distinct from seeking distance from the poor, or social comparisons generally.
Empirical Strategy
To test the hypothesis, we need to find an exogenous measure of relative income c* that is not affected by m i *. Otherwise, due to the feedback effect of m i * changes on the income gap, we will get a biased measure of relative income effect on labor supply. The concern about the endogenous relative income is addressed in two ways. First, we examine the correlation between a husband's relative income among his peers and LFP of his wife. Suppose relative income of a husband has fallen compared to his reference group without any changes in his absolute income. Assuming that husband's reference group is closely tied to the reference group of his family, the model presented in the previous section predicts an increase in labor supply by his wife (dm i* /dc~>0). And yet, the feedback effect of the wife's LFP decision on relative income of the husband will be limited because the relative income depends on the wage rate and work hours of the husband and other men, not of his wife. Second, to eliminate cases in which a husband quits his job or become a part-time worker after his wife joined the labor force, we limit the sample to wives of full-time, full-year workers. 3 We also need to consider the possibility of group-level correlation caused by substitution of male workers by female workers. Topel (1992) suggests that growing supply of skilled women might contribute to the rising inequality among male workers by substituting for less skilled male workers and reducing their wages. However, Juhn and Kim (1999) show that women had not made a greater contribution to labor in the higher-skill categories until 1980s 4 . Therefore, by limiting the sample to 1970s, we minimize the possibility of an endogenous connection between income inequality of men and LFP of married women.
Limiting sample to 1970s has two additional advantages. First, since the cultural presumption that men were supposed to be the breadwinner for a family was still strong at that time, it is even less likely that LFP of a wife would affect a husband's job and relative income. Second, it was a period when employment of married women increased very rapidly and married women with a job became a majority. observations across the 11 years of the survey.
1 Reference Group:
Difficulty in this type of research has always been that it is hard to know how individuals define their reference group. The social psychology literature suggests that members of one's reference group are typically selected on the basis of either similarity or geographic proximity (Singer, 1981) . While there is no perfect formula for determining reference groups, various studies report that individuals define reference groups along demographic lines such as sex, education, and race (Merton and Kitt, 1950; Singer, 1981; Bylsma and Major, 1994) . In this paper, we define reference groups as those who are geographically close and of the same race and of similar age. For the geographical closeness, we use both census geographical regions and States as criteria. One problem with using States is that until 1979 not all States are identified in CPS. As a result, the twenty-one States and
Census Bureau Geodivision groups of States that are consistently identifiable are used instead.
For the age similarity, we divided the data set into five-year age groups (20-24, 25-29, 30-34, 35-39, 40-44, 45-49, 50-54, 55-59, 60-64) and calculated the within-age group inequality of men living in the same area. The purpose of controlling age is twofold.
First, we believe that reference between men of similar age may be stronger than it would be between men of different ages. Second, and more importantly, controlling age allows us to eliminate a potential link between future income and measures of income inequality.
Without age control, measures of income inequality pick up the income difference between men of different age groups living in the region and may reflect the difference between the present and future income level. 6 Given that husbands' future income may have a stronger negative income effect on their wives' employment than the current income (Shaw 1992) , it is necessary to control age to minimize the correlation between income inequality measures and future income level. One concern with this measure is that it is sensitive to changes in absolute income. As Further, while relative deprivation decreases as one's relative income increases, z-score will increase. Therefore, we should expect negative coefficient z-scores. Table 3 reports the estimated effects of relative deprivation index and z-score from logit models of women's labor market participation. Marginal effects (instead of logit coefficients) are reported and the standard errors are based on robust variance estimates that control for the clustering of observations within a reference group.
Estimated Results

Basic Results
After controlling for individual attributes and local labor market condition, coefficients of both measures of relative income have the expected sign and are statistically significant.
The coefficients are largest in the Census Region/age-group model, where one standard deviation increase of the relative deprivation index from index = 0 will increase the chance of a wife's LFP by 4.58%, compared to 3.1% in the State/age-group cell. In case of z-scores, the coefficient is negative as expected and one standard deviation increase from mean income (z=0) for a husband appears to decrease the probability for his wife to join labor force by about 4.4%(State/age cell) or 5.1%(Census Region/age cell).
Considering that one standard deviation increase in the unemployment rate in the region reduces women's labor market participation by about 1.07% in the same regression, these are sizeable results. It is also true, however, that one standard deviation movement in relative deprivation is a large change. For the RD index, one standard deviation increase is slightly bigger than the average difference in RD index between 25-29 age-group (0.340) and 55-59 age-group (0.767).
The significant effect on square terms of both the relative-deprivation and z-score shows that correlation between income inequality and women's LFP becomes weaker as husband's income decrease. For example, one standard deviation increase of RD index from its mean value is calculated to have only negligible (0.4% decrease) effect on women's LFP. We can think of two possible explanations for this nonlinearity: First, it may simply mean that relative income concern is not an important factor in women's LFP decision, which is consistent with what Alesina, Di Tella and MacCulloch (2003) found in their happiness research, namely that the group whose happiness seems to be most adversely affected by inequality is the rich (those who belong to the top two income quartile) while the poor (those who belong to the bottom two income quartile) seem unaffected by inequality. However, the weaker correlation may reflect poor job prospect (and lower expected wage) for low income wives, namely that, due to matching effect, lower income of a husband may be a proxy for lower market wage and lower changes of finding a job for his wife. The fact that husband's absolute income also has non-linear relationship with his wife's LFP suggests the presence of matching effect.
Lastly, this result also indicates that our result is not driven by substitution of male workers by more skilled female workers, as the correlation between LFP of women and relative deprivation should be stronger among low-income male workers if the substitution effect were driving our results.
Alternative Explanations
The fact that women's LFP is correlated with their husbands' relative income may have some other explanations. At the very least, we want to control for other factors that influence women's LFP to verify that they are not responsible for our findings.
One alternative explanation is that the results are driven by unobserved local characteristics that are correlated with both LFP of women and relative income of her husband. For example, one would expect high-income area to have positive amenities such as better schools and less crime. Due to positive amenities and high income level, cost of living may be higher in that region than other areas and it may put more married women in the area into labor force. If average income and measured income inequalities are positively correlated, cost of living may be a contributing factor to our results.
Similarly, one may expect that living in a metropolitan area might play a role since women living in city may get more job opportunities and income differences in metropolitan area may be higher than other non-MSA area.
However, simple correlation between measures of income inequality and mean income is weak (correlation coefficient between mean income of a cell and the relative deprivation index = 0.258 and z-score = -0.1003) and within age-group correlation is even smaller (ranging from 0.017 to 0.093 depending on age-group in case of RD Index). Also, within age-group correlation between mean income and women's LFP is very weak and mostly negative (ranging from -0.12 to 0.024 depending on age-group). Lastly, when we include dummy variables for each reference group at each point in time to control reference group effect, the coefficients on relative income measures actually increase slightly and remain statistically significant (column I of Table 4 ), discounting the possibility that our results are driven by cross-regional correlation between mean and relative income or any kind of inter-reference group correlation.
In case of MSA, women's LFP rate in non-MSA area is actually higher (average=0.509)
than Central City area (average=0.459) and income inequality is also slightly higher in non-MSA area (0.6387 in Central City, 0.7058 in non-SMSA) but differences are not statistically significant. The second column of Table 5 estimates the reference group fixed effect regression with dummy variables for MSA status. The coefficients on relative income measures remain significant and similar in magnitude, which indicates that our results are not driven by MSA status.
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Another possibility is that our results may be driven by husband's job characteristics that may affect both his relative income and LFP decision of his wife. The last set of regressions includes dummy variables for husband's two-digit occupation and industry codes to control husbands' job/industry characteristics. All the signs of coefficients on relative income remain the same and similar in magnitude, which discounts the possibility that husbands' job characteristics are driving our results. 
Income Inequality as a Predictor
A number of studies have reported that local-level income measures (such as mean income and income inequality) have sizable effects on self-reported happiness. Moreover, Bell and Freeman (2001) and Bowles and Park (2004) have demonstrated a strong statistical correlation between income inequality and labor supply using group level income inequality measures. In this section, we examine whether a positive correlation between income inequality and labor supply can also be found between husbands and wives.
We employ three measures of income inequality.
9 Firstly, based on Veblen's idea that the Joneses, with whom one had to keep up, were not the usual neighbors but the rich ones, 10 we chose the ratio of the highest income in 90th percentile (that dividing the 90th from the 91st percentile) to the highest income in the 50th percentile, as the key measure of income inequality. The ratio (P90/P50) averages 1.814 across states over the time period, and ranges from 1.405 to 2.678. We also measure the coefficient of variation (CV), which is designed to capture the effect of overall changes in income inequality. The third measure of income inequality is the ratio of the 50 th percentile and 10 th percentile of income (P50/P10). It is included to see whether a 'falling bottom' has any influence on women's employment. 11 If our analysis is correct, the coefficients of P90/P50 and CV will be positive.
The coefficient of regional income inequality regressions reported in Table 5 9 To construct each measure, we used the total income of the last year variable and weighted each observation by the weights provided in the CPS. 10 "…[The] standard of expenditure which commonly guides our effort is not the average, ordinary expenditure already achieved; it is an ideal of consumption that lies just beyond our reach, or to reach which requires some strain….It is for this class [the wealthy leisure class] to determine, in general outline, what scheme of life the community shall accept as decent or honorific; and it is their office by precept and example to set forth this scheme of social salvation in its highest, ideal form." (Veblen, 11 Bosch (1999) suggests that falling wages of low skilled male workers may have induced longer work hours and growth of married women's labor-force participation.
Similarity between individual-level and local-level results can also be found when we divide the sample into three different income groups -upper (husband's income>P90), middle (P50<husband's income<P90) and low (husband's income<P50) -and then compare the coefficient of income inequality measures in each samples. Individual-level results suggest that the tie between LFP of married women and income inequality among men might be stronger among those whose make more than median income. As we can see from Table 6 , middle-income group results show stronger marginal effects for both the P90/P50 ratio and CV than the results from merged sample. Coefficients of both measures show significant increase from Table 5 and marginal effects also have significantly increased to 0.93% change per one standard deviation increase of P90/P50 ratio. Second, results from other income groups also support the hypothesis. † significant at 10% * significant at 5%; ** significant at 1%
As we can see from column 5 and 6 of Table 6 , wives of both high and low-income husbands are not affected by P90/P50 ratio at all. The marginal effects of the CV and all other P90/P50 ratio are reduced substantially and become insignificant in these samples, which suggests that wives of medium income earners are the driving force of relative income effect. Lastly, it is interesting to see that the P50/P10 percentile ratio is insignificant to women with high-and low-income husbands and has a negative effect on mid-income husbands. As noted in the previous section, this outcome may suggest that wives of low-income husbands may be more affected by necessity and other variables than relative income concerns. consistent with studies on well-being. We find that there is a positive and statistically significant link between relative income of a man and the probability for his wife to be in labor market. We investigate the concern that this finding could be driven by omitted variables but could not find any evidence. We find similar link using income inequality measures, namely that a married woman is more likely to be in labor market as regional income inequality increases. In both cases, correlation between relative income measures and women's LFP becomes weaker as husband's income falls below average, which may suggest that middle class wives are more sensitive to relative income effects than those who are poor.
Lastly, our results suggest that relative income effects on labor supply are asymmetrical:
if the reference group were the poor and the well-off seek to distance themselves from the reference group then an increase in relative income (and regional inequality) would induce a reduction in work hours. Many researchers have argued (Dusenberry, 1949 , Irelend, 2001 , Bowles and Park, 2004 ) that if the asymmetry holds, then it may offer real support for progressive taxation. While our results pose an interesting complication because more married women entering labor market is not necessarily a bad thing, we provide support for the potential policy relevance of empirical information on the relative income effect. 
